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Abstract: It has suggested that grape juice consumption has lipid- lowering effect and it is associated with a decreased 
risk of heart disease. We aimed to evaluate the effects of red grape juice (RGj) consumption on high density lipoprotein- 
cholesterol (HDL-C), apolipoprotein AI (apoAI), apoHpoprotein B (apoB) and homocysteine (Hey) levels in healthy 
human volunteers. Twenty six healthy and nonsmoking males, aged between 25-60 years, who were under no medication 
asked to consume 150 ml of RGj twice per day for one month. Serum HDL-C, apoAI, apoB and plasma Hey levels were 
measured before and after one month RGj consumption. HDL-C levels Eifter RGj consumption were significantly higher 
than the corresponding levels before the RGj consumption (41.44 + 4.50 and 44.37 + 4.30 mg/dl; P<0.0001). Also, apoB 
was significantly increased after RGj consumption (149.0 ± 22.35 and 157.19 ± 18.60 mg/dl; P<0.002). But apoAI levels 
were not changed significantly before and after of RGj consumption (154.27 ± 21.55 and 155.35 ± 21.07 mg/dl; P>0.05). 
Hey levels were decreased after RGj consumption (7.70 ± 2.80 and 6.20 ± 2.30 |imol/l; P<0.001). The present study 
demonstrates that RGj consumption can significantly increase serum HDL-C levels and decrease Hey levels. These 
findings may have important implications for the prevention of atherosclerosis in healthy individuals. 
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INTRODUCTION 

Consumption of grape flavonoids has been shown to 
confer antioxidant protection, inhibit platelet activity, reduce 
thrombus formation and lead to the concentration of 
inflammatory bio markers [1, 2]. This effect may be 
considered to be beneficial for the prevention of 
cardiovascular disease [1]. In vitro studies showed that grape 
juice has significant antioxidant activity and can inhibit 
oxidation of low density lipoprotein (LDL) [1, 2]. Also, red 
grape juice (RGj) supplementation improves the lipoprotein 
profile by decreasing plasma concentrations of LDL and 
increasing those of high density lipoprotein (HDL) and 
greatly reducing the plasma concentrations of oxidized LDL 
[1]. Apolipoproteine B (apo B) is required for lipoprotein 
synthesis and secretion [3]. The catabolism of LDL that 
depends on the recognition of cellular receptors by apo B 
allows researchers to assess the risk of cardiovascular 
disease [4]. 

On the other hand, RGj consumption is associated with 
significantly lower cholesterol/HDL as atherogenic index, 
which is commonly used as the best lipid parameter for 
determining human heart disease risk [5]. Recently, meta- 
analysis of four large prospective studies has showed that for 
about 2% increase from an individual with normal high 
density lipoprotein-cholesterol (HDL-C) level, the incidence 
of coronary events decreases by 2% in men and 3% in 
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women [6]. An increase in HDL-C is mainly due to an 
HDL3 subtraction increase. However, Rakic et al, reported 
that increases in apo AI and apo All occur in HDL3 and 
HDL2 subtractions and that the changes in apo AI and apo 
All were comparable and parallel to those of HDL-C [7]. 

The newest independent risk factor for cardiovascular 
disease is excess levels of homocysteine (Hey) [8]. Hey, a 
non-protein-forming sulfur amino acid, is an intermediate in 
methionine metabolism [9]. Although severe hyperhomo- 
cysteinemia is rare among the general population, mild 
hyperhomocysteinemia has been reported in 7% of the 
general population and up to 30% of patients with coronary 
and peripheral vascular disease [8]. Levels only 12% above 
the upper limit of normal plasma Hey arc associated with a 
3-fold increase in the risk of acute myocardial infarction [8, 
10]. Studies reported that grape juices and grape skin 
extracts could prevent Hcy-induced endothelial dysfunction 
[11]. 

The aim of this study was to evaluate the effects of 
Iranian RGj consumption on HDL-C, apo AI, apoB and Hey 
levels in healthy human volunteers. 

MATERIALS AND METHODS 

Twenty six healthy and nonsmoking volunteers males 
aged 25-60 years, who were taking no medication, were 
asked to consume 150 ml of piu^e RGj twice per day for one 
month. The RGj used in this project provided by UromNarin 
Co. (Urmia, Iran) and contained a total antioxidant capacity 
of 9.6mmol/kg and 19.09mg/dl of phenolic compounds 
(emalyzed by Chemical Laboratories for Food Stuff-Water- 
Environmental Analysis, Germany). All volunteers 
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continued their habitual diets during the study. Blood 
samples were drawn after fasting for 12 hours before study 
entry and after one month of RGj consumption. Blood was 
collected and allowed to clot for 15 minutes at room 
temperature and then centrifuged at 4000 rpm in a bench 
centrifuge for 10 minutes. For Hey assessment, blood was 
collected in tubes containing EDTA-K2 (Img/ml) and then 
plasma samples were separated. Serum and plasma samples 
were immediately stored at -80 C until analysis. 

HDL-C was measured by direct enzymatic method using 
automated chemical analyzer BT-3000 (Biotecknica 
instruments, Italy). Serum apo AI and apo B concentrations 
were measured by nephelometric methods involving a 
reaction with specific antiserum to form an insoluble 
complex using mini nephelometric instruments (Binding Site 
Co., UK). Total plasma Hey levels were measured by 
enzyme immunoassay (EIA) method using ein EIA kit (Axis- 
Shield Diagnostic Co., UK). 

Statistical analysis were performed by student's paired t- 
tests and results are given as means+SD. Statistical 
significance was accepted as p<0.05. 

RESULTS 

Figures show the serum HDL-C, apo AI, apo B and 
plasma Hey levels before and after one month RGj 
consumption. HDL-C values were 41.44 + 4.50 mg/dl and 
44.37 + 4.30 mg/dl before and after RGj consumption, 
respectively (p<0.0001; Fig. 1). Scrum apo B levels 
measured 149.0 + 22.35 mg/dl and 157.19 ± 18.60 mg/dl 
before and after RGj consumption, respectively (p<0.002; 
Fig. 2). Serum apo AI measured 154.27 ± 21.55 mg/dl and 
155.35 ± 21.07 mg/dl before and after RGj consumption, 
respectively, which show that it was not changed 
significantly (p>0.05; Fig. 3). Plasma Hey levels were 7.70 ± 
2.80 |imol/l and 6.20 + 2.30 ^mo^l before and after RGj 
consumption, respectively, thus indicating a significantly 
decrease (p<0.001; Fig. 4). 
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Fig. (1). HDL-C concentration before and after red grape juice 
consumption (p<0.0001). 
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Fig. (2). Apolipoprotein B concentration before and after red grape 
juice consumption (p<0.002). 
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Fig. (3). Apolipoprotein AI concentration before and after red 
grape juice consumption (p>0.05). 



1 " 
3 10 



bafbrs 

Red grape juice consumption 



Fig. (4). Homocysteine concentration before and after red grape 
juice consumption (p<0.001). 



DISCUSSION 

The protective effects of fruits and vegetables against 
coronary heart disease (CHD) and myocardial infarction 
have been reported in numerous populations worldwide [12]. 



Studies on the Mediterranean and French diets show that low 
rates of cardiovascular disease occur despite diets being rich 
in saturated fat and cholesterol [13]. The Mediterranean diet 
is rich in polyphenolics from vegetables and fruits. 
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especially red grape, and these components are likely to 
confer some cardioprotective effects [13-15]. The Lyon heart 
study showed a 76% reduction in clinical events in subjects 
consuming a Mediterranean diet [13, 16]. For some 
individuals, dietary and lifestyle modification may be all that 
is needed to prevent CHD [17]. The bioavailability of dietary 
polyphenols, including those from grape derivatives, has 
been shown previously by many authors [18]. Ingestion of 
concentrated RGj as a polyphenol-rich dietary supplement 
exerts hypolipidemic, antioxidant and anti-inflammatory 
effects in healthy subjects [1]. Purple grape juice 
consumption improves endothelial function and reduces the 
susceptibility of LDL cholesterol to oxidation in patients 
with coronary artery disease [19]. 

Castilla et ai, showed RGj supplementation is associated 
with parallel reductions in the concentrations of both LDL-C 
£md apo B, and increases in HDL-C and apo Al [1]. 
However, Coimbra et al., reported no effect on apo B, apo 
AI and HDL-C levels after consumption of purple grape 
juice in healthy individuals for 14 days [20]. Auger et al, 
clearly demonstrated that consumption of polyphenol extract 
of RGj reduced plasma apo B concentration with no effect 
on apo AI [4]. Although, we show that RGj supplementation 
increase apo B and increase HDL-C levels but do not have a 
significant effect on apo Al concentration. This discrepancy 
may be related to differences in the composition and 
concentration of polyphenols in the RGj concentration in 
different studies. A polyphenol level of 19.09 mg/dl in the 
present work compares with that of 644 mg/dl in Castilla et 
al., study. 

HDL-C is known to be a significant and independent 
predictor of CHD risk [6]. A significant increase found in 
plasma levels of HDL-C in subjects receiving RGj for 14 
days [21, 22]. However, Aminian et al. showed that imripe 
grape juice consumption had no incremental effect on serum 
HDL-C levels in healthy individuals [17]. 

Hey is an independent risk factor for vascular disease [9] 
and high circulating Hey concentration is associated with an 
increased risk of occlusive vascular disease [8, 23]. Many 
studies indicate that Hcy-induced vascular injury involves 
oxidative stresses. Hey is able to produce O2' and other free 
radicals by autoxidation in the presence of metals. Our study 
showed that RGj consumption lowers Hey levels. Lower 
Hey concentrations may introduce another possible 
mechanism for the vascular protective effects in populations 
that consume RGj. 

To our knowledge, no other study has investigated the 

direct effects of RGj consumption on serum Hey levels, and 
in this sense, our work was the first study to show that RGj 
consumption decreases Hey levels and may be helpful to 
prevent CVD. 
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